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ABSTRACT: 

PURPOSE: To provide an optical pulse generating element having high speed 
and variable repetitive frequency as a light source for optical communication 
and optical measurement for generating and controlling short optical pulses. 

CONSTITUTION: An optical pulse generating element has a semiconductor laser 
part 12, an intensity modulator part 13 for modulating intensity of emitted 
light of the semiconductor laser part 12 formed op the same substrate as a 
semiconductor laser, and an optical phase modulator part 14 formed on the same 
substrate as the semiconductor laser part 12 for c ontrolling a phas.e-QfJi.pht 
whose jnteositv-has beenjriQd ulated bv the intensity modulator part 13 and also 
driven independentl y from the li ght intensit y modulator partJ3^These three 
elements are optically coupled with one another while a resonator is 
constituted of an end face of the light intensity modulator opposite to a side 
of the semiconductor laser and an end face of the phase modulator opposite to a 
side of the semiconductor laser, the intensity modulator is operated with large 
amplitude to generate an optical pulse string, and repetitive frequency of the 
optical pulses is controlled by the optical phase modulator. 
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ABSTRACTED-PUB-NO: JP 07202326A 
BASIC-ABSTRACT: 

The light pulse generation element has an intensity modulator (11) which 
modulates the intensity of optical radiation from a MOW semiconductor laser 
(12). The intensity modulation is formed on the same substrate of the laser. 
To control the intensity modulation, the intensity modulator and an optical N 
phase modulator part (14) are driven independently. The above three parts are 
coupled optically and mutually. 

An optical cavity is formed with its one side end face at the intensity 
modulator and its other side is placed opposite to the side of the phase 
modulator. This cavity modulates the intensity of the laser beam with large 
amplitude. The frequency of the light pulse signal is controlled by the 
optical phase modulator. 

ADVANTAGE - Obtains high speed frequency variable and short light pulse. 
CHOSEN-DRAWING: Dwg.1/7 



07/16/2003, EAST Version: 1.04.0000 



I» 
.» 

TITLE-TERMS: LIGHT PULSE GENERATE ELEMENT OPTICAL COMMUNICATE 
INSTRUMENT SYSTEM 

OPTICAL PHASE MODULATE CONTROL FREQUENCY LIGHT PULSE 
SEMICONDUCTOR 

LASER 

ADDL-INDEXING-TERMS: 

MULTIPLE QUANTUM WELL 

DERWENT-CLASS: U12V08 

EPI-CODES: U12-A01B1; V08-A04A; 



SECONDARY-ACC-NO: 

Non-CPI Secondary Accession Numbers: N 1995-232243 



07/16/2003, EAST version: 1.04.0000 



(19)H*BttfW (JP) (12) & H§ 4# ffr & ^ (A) 00 IKIH&IM* 

ft|§¥7-202326 

(43)&HB ¥)*7*F(1995) 4 B 

(SDinta* mb* ffto&wsn fi tt*a*«0r 

HOIS 3/18 



«£lfcR »«JRffl*3 OL (481) 



<21)tHH«M» 


ttH¥6-377 


(7DUJKA 


000004226 














(22)fflMB 


¥ds6^(I994)1^7B 






-TB1#6^ 






C72)SWHf 


SSffl tt- 












-TB1#6# B 
















(74)ftl!A 




0H«) 



(54) BBB©*fM 3t/WX98£sS&? 



(ct) [mm 

as 1 2 1 isi-««uifc»i£$amgats^sgi5 1 3 1 
fgsmm. 1 3 fc m-izmmztrtzmmmm 1 4 




* a « 



B 
B 

SI 



■ 

ma =* 
8 ^ < 
— CD " 



B5 

_> 



1 

%sm%t l . z\Kh=m-\is\^z%?miz%& 
co^mfrtt&mfflszmtfLL. mmm^^i 10 

iii^«2 ] m?m i ^vixm.m^a^x . 

[OOOl] 
[0002] 

(r>m.\i*m-Z> t(l) QX4 -yf-y^ ( 2 ) fij 

mi ( 3 > *-Yfma&3Wsxh 

[ooo3] zcoo*>. Qx>r v+yrmigFrnm? 

tmmizm^thmm*). mL-t&%>v\,xi>*m 
hJiMnmtfy-vxgmizx-ix&szztihm 

<%->XLtdt^oX&W$>ite CM 
[0004] J E~H^BiSfflaBWfci& v-W' 
•C£=5rv>. 50 



^ia¥7-202326 

2 

[0005] fiLtj*^fc3o«*i£fcl4)Wt, 
(4 ) «IMllS<^0M»fflvx^SSK^^X 
$8£tfXfra, jWB&SftO** (ifcBKrM.Suzuki^ a 
E0'92PostDeadline Paper. CPH26, 56-57 >\ 1992 
*«H) . 

[0006] mmtcoimi^-ritWT. mftt&mi 
<o'W?&<n$&iffltimx vmRiGmztiztmo 

mx%. zvmatmmmznvxim&x'hhw 
x\ HWrkmsekmi, mt&twku~r tw. 
%xm>L) , 3m%izxm&m^zmtixizm^cvE 
tut* om^cowxtfmLTZ * . zn-xmitm. 

afctt&e** ifri>7-vx.%mmizm.\,m&ffifr 
^mx^ Y)imn%jvvximt>ix&t^om&&i> 
t. 

[0007] 

immviLXot^hmmi l*»u z<r>m&.-? 
&&wxcom±±m!m$m%zwifr&mij&com 

20GHz mmX'h*) (±MmX'H8-10GHz) , 

[0008] ^«^s^)i-rs^y>±a^* 

I/- If t *3$J^S5S t ^'Jy"/? tzWML LT*£ 
ll?*£«^tfS^#*>6# mtmVEE Journal Quant 
urn Elecrtronics 29&, H.TanakaflL 1993*F#!S) . * 

ti?t>&tz%&m#m^t v^o . 

[0009] *a6WttaJi® J: o 5r«*0MCfftt 

zfsm. t <£±m ( 3 ) n*m<?)i8m&mm'&fz#> 
iz%n&titzi>cD?. xv&^mvmLmmcemtti 

imttztzmt-rz. 

[00 10] 

w&i&wxmx&mmi* ¥mi*u-i?t. 
wmi^u—ft m-^itizm^mivm^m^u 
-vnmmmsmt&mgs&mt. mmmfr 
v-4ft m-^m±\zmsm>mmmb\z± m 

\is.wz%!mtz%j&zti. mvmwv-w 
m^mmitmm^mmt * mmmm&T) 
^ftis-?mtm<ot^mti>^%&imM%zffitfi 
u tm6mm®z*&mm*itx%>wxmz& 



(3) 



^^7-202326 



[00 11] *fcJ32ffl£fci3Vvc, fiE¥*flcls- 
[ 0 0 1 2 ] $ £> fc. ±EflSfi£fcfcV^T , ISW 

[0013] ?%b*>. ¥mwu-mG<?)>m. m 

m^xmrthmmmmzi mmi^m^ 

[ooi4] %mtm&g.m. m.m&$&tm. 
ttgm&tm&izimfflcomTTbtuf. *«o0tcft* 

(<uLi ni /C) + (wL2 

[00 16] 



ku mxmmt. mmizi,ffimtf&x<6. z 
tizmm&tum i izm-tx o 3t3$g^aitias 1 

3. 3Kfiffl^ra514i:^^-1fa512fc^y 

muz i>^mm<DiEM££m&$®im& 1 3 cani. 

[0015] icofc £ , ^MBSSco^Sttw- if k 
(taiari 00%) \zLxbh. ¥ 

[»13 

n 2 /C)=mar (mteS£) • < 1 ) 



:<9k#. JSUf$n2 O^fcSm [&2] 

do>=- {mnCLt / (Li ni +L2 m ) 2 } • $m 
[ 0 0 1 7 ] fitfflgMtt: * !H6«E£eWlII bfc * [ft3 ] 
■W)JH««Ht* n2 it rgc3 j k3r&. * 
oiLz dm /C = it 

S112 =^C/<i)L! 
fcfc*. a4jk&&. 
[0018] JJE«*(1) . *<2) . *(4) i 30 [»4] 

5fit)=— wC/(Li ni +L2 112 ) 
df=-C/2 - (Li ni +L2 112 ) 

[ 0 0 1 9 ] 4-. smm^- f xvma&mito&t . 

fcft$£l84 0jtzm, MM3S13IOll$£3 0 0/2 [&5] 
mt l, ni =n2 =3. 5bttHt. HR5 j k^ 

5f=-3xl0» /2X214 0X10- 6 X3.5 = -2.0X1 O 10 
= - 2 0GHz -(7) 
[0020] -t**)^, *©ffl«B*:l/C 2 0GHz ogg *?)k#. BJM^ftAntt. fiffl3Hfc£A*fcLT. 

fla^itk&s. £*i«o. 0 lxoxfcicffls-*-*. £* 40 me] 

A^ = 2kL ■ An/Ao —n —(8) 



(2) 



(3) 



(4) 



(5) 
(6) 



iOAn=2.7X 1 0" 3 , An/n=0.O76% 

[0021] ztntmmmazimLx 1 smhz t« 

*6*re. »i omhz mm®&VMmt%&. 
[0022] s^&mH&M&aesai 30 
mzm-&m&im<&m.B&. ^mt^mttx 

Ltzftwvxnxbhtf. H-m&±iz¥m#mm$z 



^aa^#FffljS (mqw) ^sfflt. 5sug^^-c« 
www*. 

[0023] ^cot # . mmam-cmst^tx 
itfflm&tzz-yxtmmm* mmmt^b? 



(4) 

5 

[0024] 

t . zoi-Ar-Timizim ix wxik x^ 

m.aXmtl. *m#U~fX'teali 2 - 6-e*> •) , 

afcfflWC (l+a* > »/» ««»Wt*<«r*) t& 10 
WfcWI»a«/Jv&V* (0. 2 -1. 0 ) <3*«*9iS*Jll 

WCIi3dWW4 0CHz fcV^gKttlg<0£P3S#f8S 
SftTtJO CfcK:*Xft. WHm&mMfctMC- 
1.J74-C-1 No. 11,414-420^-y. 1991^, 11J!# 

[0025] ? t>m4iz5p-tx $ mm.ttpm 

tfHSSL jBSamEoEfflnitJ: 0 CWtftfSBtTefc* 

<-9-izt ax* &\ u— fgs&oftmzmmm 

hzmm&nxmwj syrisMMK&virx 30 
[0026] wHciz-f fcotyy^-f^aat 

ftfeiffttrftO. JJJ (4) W*8^PnHT*r>fc#» 
[0027] 

[0028101 li*%!liagSK04t:1£ d MQWW-if 
fcMQW*3M0MHHk MQW3tfiWPS^^^ 

3&3*SS*3lfc*H'C&*. H31iH2*>II-II«fc« 
5K*KBHT&&. 02, 03fci>Wt > 1 0tt£rt 

frxmxFF. lumsm. i2im^m»u— r 

1 3{i#3&Jg£l)l» 14{±36fiffl3EPSS15. 1 
SttSSlWWMHh 16M82t>¥#fttMh 17 
tim^f(«. 18l4#Ik 2 0(i£«u 22&x.v* 50 



^1^7-202326 

6 

v^xwm. 24\mi<r)T?yv) i m. 2e\m 
m (»io#a*F#F«e) . 2 6Aii>7x/n. 

2 6B{iA«jr«. 281204 Kft« 3 0lig51<0±:7 
5 y K«k 3 1 ttflgM. 3 2tt^2^)T^ 5 v K0L 

3 4liS2cO^M»^#Fffljt. 3 4A«i*xjWI. 3 
4B{iA»JT®. 36liH20jb?7>yh'JI. 38l±!& 
3<?)?7vYm. 38Aiim^ 38B. 38CI4? 

4 0{i^fitSP. 4 2B^ir77l|. 4 

4. 4 6. 4 7{±ffla»a. 4 8<4V--1fSR?>mfiL 4 
9«mS3OTa^«ffi. 5 0li3MlgPSia^« 
&£#«0^&. 

[ 0 0 2 9 ] 02 , 3 feS* J: 3 fc, 4^ytM^&^ 
X&£5^f 1 0tt3fc#j£Kl 1 £®£2 0±fcRWfc«> 

z<7mmmiui i mfti'~-v ! m2tz 
tnz££z tu-zmggmm® 1 3 . mwmum 1 

4k36»fe«JftS*lTV»*. f&l 214. mi 

<o^*a^i 5^*»» mm$&m®i 3im2<r> 

*m#mi 6£. 3fc&ffi3^&l 4l4S&2tf>¥3£ft 
«H 6^#tf. a«2 0±tJix-/f-y^xb-/TS 
2 2 ZftbXIMLfzm 1 fc Jt Vm2c0^frg?^ 1 

5. 16£K»tS. i^KWSflsSJiH 5{i^lO 
T?9-yK«24. «tt«26 (mi<0#li4^#F«t 
it) . ^ HJB28, »1»±^9tKJB3 0*WU 
Cl^)itS«LTfcS. micolTfy y KJB3 0. 2 
4«#^^^5r^i3fcH-rLTJ>0. ?SttB2 6 
Ji^T-f HJi28i8tt-ev%S. S5ttS2 6Ji, *>x;PJi 
2 6 A. ^yrfl2 6B^^mi^M*¥#FflS 
JtfcHMELTV*. 3Kfiffl^PSa514li^2c7)^«c 
^ 1 6*»6«roTts 0 . ^^iBHSSk PI t«JST* 

[0030]-*, 3K^J^glSSai 3fc*4*l*JB2 
OJNWMM)'16»4»2«)T^9'yK«3 2. 
kLT<om2c7)^«*^#Fffii*34. H2«l?77 
H«36**L. C^msWiLT**. m2<7)±T? 
7>yb'®3 6, 3 2(imicO±T^7>vh'«3 0, 24 
fcFWfc. ««W«»5r4J:dfcK-rL-C*0, ®2 
^MH t #FWt3 4tKW,T^*. i«*2^« 
*^#FfllJS3 4 Ji^ 1 cr>3>mm.?#Fffim. 2 6tmt 
fc. ^x;P«34Aj3i^>'N'yT«34B*^^S. ^ 
«*U-1fWl 214. MBtlgB 1 3<0T^ 7 y H«3 
2^U-C«5lC«rtrt-*5lfilid««l 7fcfcv^T3^ 

ioo3iim&£iff&2mmftmi5, \e<r> 

±fcJ±31»t*jB30^5vHH3 8*i!»t. ^0^3 
<0^7-xHJl38{4mit5J:t^m2<0iNlfta^l5. 
16«Wll8*fittrtWlffl»15A. 16AS«rf| 

«t^-5T±a5* { xaL^^4o^w^s. -r**> 

S/mi 8*4fc<-W«»38ATP-«Sl 2k3t 



7 

^7yFB38^^38B, 38C£-ftfcii8L 
TUS. 3^fe»l 1 «l mi 2. IM» 

1 3 „ MB^Sgg? 1 4 £S< 'J y i«£?TLTfc 

u-^rm 2tmmwmi 3. ^ffi^nafg 

f&14C0#fSIIlJ*fc.?ftm*SS4 4, 4 6, 4 7# 
^•>/7-S4 2i:igt^$t^ttA>nTV^|,. *^y7 
Jf4 2fcJ;trtI&*Jf44, 4 6. 4 7«±t:i/- fg? 
OSS4 8, SS&SSlSS&l 30«fii4 9. ftffi^flfS 
SB 1 4 <0®ffi5 0 tf*h<?*lftft6*lT Vi£ . 
12fc3lggf&IS&13. fi5Lffi^^S§«|5 1 4 fcli^StgP 

[0 0 3 2] Jh&WrMQWl—- ftt, ffcOckpfcLT 
§8re£l>. -rSrfc^ ^HHaxtf^^-ife (M 
BE) &SvMi*«^S^ffiJS^ (MOVPE) fcJ: 

BSSSflSaO £jM*RWtCF:Mfcitf'*x<yhX.y^ 

ssl {fcwi&ai ^MBE&^ffl 

[ 0 0 3 3 ] HT. effl£#ML?*f&BBe>jittW£» 

ft: Lit. "T^i)^. n-InP Sfi2 OO^ffitCMOVPE 
gcfci On-InGaAsP flSrX y f-y^X h 7 7i 2 2 fc L 
Xmi. *<D±£n-InP ?7 >yFJ12 4£0. ljum. & 
WC1 OninCDInGaAs£*/x/WI (#FJf ) 2 6Afc 
W.SjumfflSOInGaAsP 1 OmiJVJTM (KSS) 

2 6Bfc^£M?#F«i§6Jl*^&l>*SttJl2 6. & 
Jtl. 3/imfflSOInGaAsP #4 FS£0. 1 jumjfcgl, 
iz. *<3Jifcp-InP?7yFJ13 0£jfcgU:&, SiOa 
&£A/\->y ?gBK i DJB&U Ztiizy * h U V ? J 

1 0 0 3 4 ] JM= . t LT3K3SJ££gl3g 1 

3. %&mm&l 4SrMBE&i^iMOVPEat 

U 3fe3Uraa2S 1 3 (in-InAIfe? 5 y Fl 3 2 5:0. 3 
// m „ J5$7. 5 nmCOInGaAs»? x/Wl 3 4 A , 5 imtfDInAl 
AsAMJT«3 4B^fr&:t7#Fffi&3 0Jl£. ftft 
ffl^ffl&l 4liff36. 5nK^InGaAs^x^Jlfc3r.5 
fcJfcgLT5fc@&8&3 4£jgjitU *<0_Lfc>-InAlAs? 
7"/K»3 6 £ Jgj£-r & . 7 7 y FJf 3 6 <0±tC(±i>-In 
GaAsffigS 3 1 £Jgf£t& „ U— f U 1 1 <0±fcffi« L 
fcSitfHJ132, 34. 36. 3 1 ) {JSifoffilSrlM F 



(5) 8ISH*7-202326 

8 

ifit>x.",*y7-r&zuz£W)m. s&tp-inp 

?7>yFJf 3 8. p-InGaAs*-v-y7Jf4 2£MOVPE 

[0035] fil. 5-3.0 umOiXYvJT'Zm 
VVC. _B£U:iStt«2 6. ^j!!W34^-CX-/f-y 

<U -T-^fcjMW*. W—fS&SrlnP (p-In 

P fcn-InP <m*iShttti\±*Wm\rP 
4 4?. !fc«£lHHL ffiffiflWHW^iKU -f 5 F4 
10 6. 4 7?-£*l-?*Ultf>i£*. *4fc(2fr«Otfftlztttl 
ffi48. 50. 49^ttS. d^«®4 8. 49. 5 
OS-VX^fcbTX-yf-y^fcJfcU #SSSt^J8ia5 

$&^&£Vmt<om(r>im&c?>%iZ\i 1790/j 
m, lOOjum, 300jtzm, 5 Oxtmi L^:„ 3tfiCffl 

l^. mRff)Tmiz\inmm^e 2 (02^0 

[0036] 04«*5KBi&JOT LJtMQWW-1f fc M 

owmimm. MQwmMim^gmttXMiz 
mi^^mm^v^x^ifi2 oghz cnwo&Lfflmt 

<S^LT1.4e3#T&ofc„ it. 3Kai7Jt»Scl OmW 

c:oao3iy^xfcL-r+«-?jHiT'*s <> mqw 
mm&mizw%im&ztox.& tmmtmmasg: 

m t h r f m^ammum 0 £ imm,<omnzfs t 

[0037] &±. ^VVX^SeM^Z^X^VVX 

i\&w®km^ximLizw. it'vixmium&t 
s^ttck— fZLoc tmax&tm memi) x- 
40 mw&m&mbtih. a6t^t«^{i. 
1 2 tup— rmm 2 6 

mm3 4<r)3Ttf2mt><). 3Sl^SSSI513. tt 
ffl^S^l 4C(ifflriccO^S l«L*^r< , 

mmt%^x^&. 

[0038] 

m&mmz. m^m^^mtizztizi*). im% 
50 fMmmm&Lzm^%<xt>. t-mistioi 



9 

{f. MQWI^-1ffcMQWft3lJg£f3f§. MQWftftffl 
fc. MQW-P— ffcMQW3^B3l. MQWfiffl^ 

4rC#&. MQW3tefl[ffl^3§tlaxSS£E^SiJ 
fflLT. tSDilUa&iCiH&l OMHz fcjbfc->T££6 

[si i wjjSriifflt^MQwp— rtMQwmm 

[02 ] *lffiB5rg^U t :MQW^— ft MQWftSBJg 
[03] 02WMQW1/— ftMQ\m88m8&. MQ 20 

[04 ] *m<o®ftwmcr>--&mw-?zt:ibcr>m 
[05 ] *mt&mtt:&&<vfc>vuxmm : i i <m 

[06 ] Lfc*&£^WXf^*? «Dffi 

10 afrwxl&yJW 

11 mm 

12 rg? 



^fH¥7-202326 

10 

13 

14 3fcfiffl£3TO 

15 m*>¥3lfc&# 

i5A wiftjssas 

16 SS2<r>¥Sfcas# 
16A *f|6jag3|5 

17 T^te^iS 

is #h (mxc-y^y/m) 

20 MS 

2 2 Xyf-y^b-yT® 
24 SIIOT^/Hl 

2 6 s5ttJi miozmATXpim) 

26 A ^x/WI 
26B A'DTl 
28 tfO'Jf 

2 9 SRHtfi 

30 $l(0±?7 7Ki 

31 ffigfl 

3 2 ^(DTtJvVm 
34 ®2^llf#Fffi 
34 A ^x^Jf 

34 B A^7® 

3 6 Sl2»i?5 7KI 

3 8 83<0?7>yKB 
38A A** 

38B. 38C ?7<yKJl<9Sfr»- 

40 m& 

4 2 *+-/:rJi 
44. 46. 47 

4 8 p— 

4 9 SftggJWcoSfli 

5 0 fiffl3d«50Sg 
5 2 SiOzWk 

54 W-y<t\/ : JXh 

5 6 t>£L 

58, 59. 60 pS«ffi 

6 2 nilffi 



[06] 




(7) !gm z 7-202326 



[01] [04] 




[03] 




